Functional expression of the rat brown adipose tissue uncoupling protein in Saccharomyces cerevisiae.
The uncoupling protein (UCP) from mammalian brown adipose tissue is an integral component of the mitochondrial inner membrane where it dissipates the proton electrochemical gradient. UCP is transported into mitochondria from the cytosol but lacks a cleavable targeting peptide. We have expressed the rat UCP in Saccharomyces cerevisiae and shown that this protein, which is not normally found in yeast, is targeted to the mitochondria where it disrupts mitochondrial function, probably by uncoupling oxidative phosphorylation. The observed growth defect is dependent upon the level of expression of UCP. When the unmodified UCP cDNA is expressed in yeast under the control of the GAL10 promoter no defect in growth is observed. We have inserted the UCP coding sequence behind the strong phosphoglycerate kinase promoter under the control of the GAL1-10 upstream activation site and introduced a yeast consensus sequence (ATAATG) at the translation start site. We have found that UCP expressed in S. cerevisiae is targeted to mitochondria and that its expression induces a marked growth defect on non-fermentable carbon sources in a manner dependent on induction with galactose.